Underwater trauma causes a long-term specific increase in the expression of cyclooxygenase-2 in the ventral CA₁ of the hippocampus.
The pro-inflammatory enzyme cyclooxygenase-2 (COX-2) is regularly expressed in the hippocampal neurons, but its role in emotional trauma is not known. Here we show that a single acute stress caused by a near-drowning experience results in heightened anxiety-like behavior one month after the trauma. Biochemical analyses of dorsal and ventral hippocampal CA1, CA3 and dentate gyrus revealed decreased ubiquitination and elevated levels of COX-2 in the traumatized animals only in the ventral CA1. To reveal the identity of the ubiquitin E3 ligase that targets COX-2, we tested the effect of several representative E3 ligases on COX-2 expression in vitro. We found that while AIP4 and Nedd4 had no effect, Mdm2 lowered COX-2 expression by nearly 50%, an effect that was not observed by its dominant negative form. To test whether this also occurs in the hippocampus, we immunoprecipitated Mdm2 from dorsal and ventral CA1 of traumatized and control animals and probed for the presence of COX-2. Our results showed that the levels of Mdm2 were not affected by the trauma but there was significantly less COX-2 associated with Mdm2 in the ventral but not dorsal CA1 of the traumatized animals. Together these data propose that an increase in COX-2 expression in ventral CA1 following trauma is likely due to its attenuated degradation. Unraveling the pathways and mechanisms that control hippocampal COX-2 degradation is important to boost the development of novel therapeutic approaches designed to treat stress-related pathologies.